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BACKUP POWER MODULE FOR 
INDUSTRIAL CONTROL AND MONITORING 

NETWORK 

BACKGROUND OF THE INVENTION 

The present invention relates generally to the ?eld of 
control and monitoring networks, such as those used for 
industrial applications. More particularly, the invention 
relates to a technique for providing poWer to networked 
devices and for sWitching the application poWer to a sec 
ondary or backup supply in the event of a malfunction in a 
normal device poWer supply, such as over the netWork. 
A range of netWorks are knoWn and are presently in use 

for industrial control and monitoring operations. In many 
such systems, fairly complex monitoring and control func 
tions are designed around speci?c netWorks components 
Which are linked to one another via a poWer and data signal 
netWork. For example, in industrial manufacturing, material 
handling, and other applications, a Wide range of prime 
movers, typically electric motors, as Well as actuators, 
valves, and so forth, may be operated based upon signals 
from netWorked devices. The status of the physical system 
is then indicated back to control devices via input and output 
modules. Based upon such status signals, the processes may 
be regulated and controlled to a high degree With enhanced 
performance and ef?ciency. 

Devices netWorked in industrial settings may include 
industrial computers, typically in the form of programmable 
logic devices, as Well as microcontrollers, sWitch gear, 
protective devices, and the like. In a motor control center, for 
example, motor starters, motor controllers, contactors, cir 
cuit interrupters, circuit breakers, and so forth provide for 
regulation of speeds of electric motors used in complex 
manufacturing and material handling operations. The func 
tion of the various components is coordinated so as to 
provide for operation during normal service, as Well as for 
some type of failure mode operation, or “controlled shut 
doWn”. In certain industrial netWorks of this type, both 
poWer for operation of these devices, and data signals for 
exchanging command and feedback signals, are provided 
via the netWork. 
Where operation of a netWorked monitoring or control 

component relies upon application of poWer and data signals 
via a netWork connection, dif?culties can arise if a poWer 
supply is interrupted or if the distribution media become 
severed or inoperative. While increasingly intelligent 
devices are provided in such netWorks, enabling prepro 
gramming of certain failure modes from a logical stand 
point, a loss of poWer to the devices may jeopardize the 
ability to carry out such operations. In certain knoWn sys 
tems, for example, cabling is employed for applying both 
direct current poWer and data signals to devices. Certain 
failure modes are pre-programmed into the devices for their 
logical operation, but a loss of poWer from the netWork can 
result in the inability of the device to perform its failure 
mode functions, particularly over an extended period of 
time. Similarly, in a netWork setting certain devices may be 
programmed for some type of “controlled shutdoWn,” but 
that typically requires poWer during at least a limited dura 
tion for operation of the devices. 

There is a need, therefore, for a technique that alloWs for 
control and monitoring functions to be maintained in such 
netWorks even if poWer from the netWork becomes inter 
rupted or is insufficient to provide for normal operation of 
the netWorked devices. There is a particular need for a 
technique Which offers an array of backup poWer sources, 
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2 
depending upon the backup poWer availability, and Which 
can be interfaced With conventional netWork cabling and 
poWer sources to afford a reliable backup poWer supply in 
the event of loss of netWork poWer. 

SUMMARY OF THE INVENTION 

The present invention provides a novel technique for 
providing backup poWer to netWorked devices designed to 
respond to such needs. The technique may be applied in a 
Wide range of settings, and is particularly Well-suited to 
industrial control and monitoring netWorks in Which both 
poWer and data signals are applied to netWorked devices via 
a netWork cable. A backup or secondary poWer module is 
con?gured to receive poWer from a backup or secondary 
source Which supplements the poWer received from the 
netWork. That is, depending upon the nature of the second 
ary poWer source, secondary poWer is conditioned to a level 
suf?cient and appropriate for operation of the netWorked 
devices. The backup poWer is then available to a device in 
the event of an interruption or malfunction in the poWer 
available from the netWork. Transition from application of 
poWer from the netWork to the device and application of 
poWer from the secondary source to the device is seamless, 
as is transition back from the secondary source to the 
netWork source in the event of restoration of netWork poWer. 
The present technique is particularly Well-suited to pack 

aging Within add-on modules Which can be associated With 
one or more netWorked devices. Where particularly appli 
cation-sensitive devices are employed in a netWork, for 
example, and certain failure mode programming is per 
formed and stored directly in the devices, the backup poWer 
modules provide for automatic transition of the application 
of poWer to such devices in the event of a malfunction of 
netWork poWer. Such malfunctions may include actual sev 
ering or destruction of cabling or connectors, a loss of a 
poWer supply, malfunction in a poWer supply, and so forth. 
Moreover, the module may be provided at or near certain 
devices to substantially reduce the risk of failure due to 
physical interruption of poWer betWeen the devices and the 
module. 

In accordance With certain aspects of the present tech 
nique, poWer is provided from a backup or secondary source 
at a voltage level Which can be compared to a voltage level 
of poWer from a netWork source. Based upon the compari 
son, transition can be made from the netWork source to the 
backup or secondary source if needed. Various exemplary 
embodiments have been envisioned for the secondary poWer 
conditioning circuitry, depending upon the type and nature 
of the secondary poWer available. The module may be added 
to existing equipment, such as betWeen a netWork link and 
one or more netWorked devices. Again, the location of the 
backup poWer supply module may be Within close proximity 
to the netWorked device to assure reliability of backup 
poWer. Application of poWer and/or data signals may pass 
through the device during normal operation, and secondary 
or backup of poWer pass through the device during periods 
When netWork poWer is absent or insuf?cient. Various alarm 
or visual indicators may be provided for informing opera 
tions personnel of transitions betWeen normal poWer appli 
cation and backup poWer application. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The foregoing and other advantages of the invention Will 
become apparent upon reading the folloWing detailed 
description and upon reference to the draWings in Which: 
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FIG. 1 is a diagrammatical representation of a portion of 
a control and monitoring netWork in Which devices are 
provided, one of Which includes a secondary or backup 
poWer supply; 

FIG. 2 is a block diagram of an exemplary backup poWer 
module in accordance With certain aspects of the present 
technique; 

FIG. 3 is a block diagram of an alternative backup poWer 
module employing an external transformer; 

FIG. 4 is a block diagram of a further alternative backup 
poWer module employing a control poWer transformer; 

FIG. 5 is a block diagram of a further alternative backup 
poWer module employing a DC poWer supply module as a 
source of secondary poWer; 

FIG. 6 is a block diagram of a further alternative backup 
poWer module including fault relays; 

FIG. 7 is a more detailed circuit diagram of the module of 
FIG. 2; 

FIG. 8 is circuit diagram of the module of FIG. 3; 
FIG. 9 is a circuit diagram of the module of FIG. 4; 
FIG. 10 is a circuit diagram of the module of FIG. 5; and 
FIG. 11 is a circuit diagram of the module of FIG. 6. 

DETAILED DESCRIPTION OF SPECIFIC 
EMBODIMENTS 

Turning noW to the draWings, and referring ?rst to FIG. 1, 
a portion of a control and monitoring netWork 10 is illus 
trated. NetWork 10 is particularly Well-suited to managing 
automated functions, such as control and monitoring func 
tions in industrial environments such as manufacturing, 
material handling, steady How and batch processes, and so 
forth. Accordingly, netWork 10 provides for exchange of 
poWer and data signals Within the netWork for appropriate 
control of the various netWorked devices. In the implemen 
tation illustrated in FIG. 1, cabling, such as a 4-conductor 
cable 12 is routed among the various netWorked devices, and 
includes a pair of poWer conductors 14 Which ?ank pair of 
data signal conductors 16. Although various media may be 
employed, in the present embodiment, data conductors 16 
are located betWeen poWer conductors 14, and all conductors 
may be terminated at desired locations by insulation dis 
placement connectors (not shoWn). 

Various devices are linked to the cable 12 for supplying or 
draWing poWer from the netWork, and for exchanging data. 
As illustrated diagrammatically in FIG. 1, a poWer main or 
normal supply 20 provides poWer to the poWer conductors 
14. Various poWer supplies may be provided in the netWork, 
depending upon the lengths of the media employed, spacing 
betWeen the devices and poWer supplies, and so forth. 
NetWorked devices, represented generally by reference 
numeral 18, are coupled to both the poWer and the data 
conductors of the cable and are designed to carry out speci?c 
functions in the netWork. For example, devices 18 may 
include sWitchgear, motor controllers, motor starters, circuit 
breakers, logic controllers, monitoring stations, and so forth. 
A supply of backup poWer from a backup poWer module 22 
in FIG. 1, may be applied to one or more of the devices 18 
to ensure the supply of backup poWer in the event of loss of 
poWer from the netWork. Finally, Where devices 18 are 
installed for regulation of operation of a doWnstream device, 
electrical loads, such as motors 24 in the implementation of 
FIG. 1, are linked to the devices. In general, suf?cient poWer 
is provided by the netWork, and by backup poWer supply 
module 22, for operation of the devices. Logical signals are 
also provided by the netWork via the data conductors 16. 
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4 
Separate poWer, typically at higher voltages and current 
ratings, is supplied to the devices 18 intended to command 
operation of a load 24. 

FIGS. 2*6 illustrate present exemplary implementations 
of poWer supply module 22 designed to apply poWer to 
netWorked devices in the event of a loss or malfunction in 
the poWer supplied by netWork cable 12. Various failure 
modes of the netWork poWer may be envisioned. For 
example, referring again to FIG. 1, cable 12 may become 
damaged or severed, thereby interrupting poWer to devices 
doWnstream of poWer supplies 20. Similarly, cabling extend 
ing betWeen the primary trunk 12 and particular devices may 
become damaged or severed. PoWer supplies 20 may also 
malfunction or become damaged in operation, thereby 
removing poWer or reducing the level of poWer available to 
the netWorked devices. Where such eventualities can be 
foreseen, and Where operation of particular devices 18 
Warrants, the present technique provides for application of 
poWer from a secondary source automatically and Without 
interruption of a poWer to such devices. 

Referring to the speci?c exemplary embodiments of 
FIGS. 2*6, in a ?rst implementation shoWn in FIG. 2, 
backup poWer module 22 includes a connection to a sec 
ondary poWer source 26, and a further connection to the 
netWork poWer source, as represented generally at arroW 28. 
The secondary poWer source 26 may include a Wide range of 
poWer sources as described more fully beloW. In general, the 
netWork poWer source 28 may be tapped from a netWork 
cable 12, or at any particular point along the netWork or at 
devices 18. 

In the implementation of FIG. 2, secondary poWer source 
26 is applied to an internal transformer 30 of the backup 
poWer module 22. The transformer alters the voltage of the 
incoming poWer and applies the resulting signals to a 
recti?er/?lter/regulator circuit 32. Output of circuit 32 is 
then applied to an isolator circuit 34. The isolator circuit 34 
effectively compares output of circuit 32 With the netWork 
poWer source 28, and applies poWer to device 18 based upon 
a comparison. In a con?guration of FIG. 2, the module 22 
further includes a fault detection circuit 36. The speci?c 
arrangements and operation of the various circuitry of FIG. 
2 Will be described in greater detail beloW. 

In an alternative con?guration of backup poWer module 
22, shoWn in FIG. 3, an external transformer 38 is employed. 
The external transformer applies the altered incoming sec 
ondary poWer to a recti?er/?lter/regulator circuit 32 as 
indicated above With respect to FIG. 2. In a further altema 
tive con?guration illustrated in FIG. 4, module 22 includes 
a control poWer transformer 40 Which conditions and applies 
poWer to circuit 32. The control poWer transformer 40 may 
also supply poWer to other devices Within the netWork in a 
conventional manner. 

As further alternatives to the implementations described 
above, the backup poWer module 22 may employ direct 
current poWer supply modules as illustrated in FIGS. 5 and 
6. As shoWn in FIG. 5, the backup poWer module 22 may 
thus include a direct current poWer supply module 42 Which 
outputs poWer at a level conforming to the desired input of 
secondary poWer into the isolator circuit 34. In the imple 
mentation of FIG. 6, a similar poWer supply module 42 is 
employed, but With fault relay circuitry 44 Which may be 
poWered from the poWer supply module 42 and thereby 
avoid unnecessary loading the main poWer supply of the 
netWork. 
As can be seen from various embodiments discussed 

above, the backup poWer module 22 may be adapted to 
various applications depending upon the desired type of 
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protection and the nature of the secondary poWer source 
available. By Way of example, in the embodiments shoWn in 
FIGS. 2 and 3, a 120 VAC poWer supply Would normally be 
available to transformers 30 and 38, Which may condition 
the incoming secondary poWer to 20 VAC. In the imple 
mentation of FIG. 4, a control poWer transformer may 
receive incoming poWer, such as a level of 480 VAC, and 
produce output at a loWer voltage level, such as 120 VAC. 
In the embodiments of FIGS. 5 and 6, incoming poWer may 
be supplied to the DC poWer supply modules 42 at a level 
of 120 to 240 VAC, With the poWer supply modules 42 
producing an output on the order of 24 VDC. In all cases, 
poWer is conditioned in the module to a desired level of 
secondary poWer, such that control of sWitching betWeen 
application of poWer from the netWork and application of 
poWer from the secondary poWer source is uninterrupted and 
automatic. 

The components of the backup poWer module 22 illus 
trated generally in FIGS. 246 are illustrated in someWhat 
greater detail in FIGS. 7411, respectively. Referring ?rst to 
FIG. 7, the backup poWer module in the illustrated embodi 
ment includes an internal transformer 30, a recti?er/?lter/ 
regulator circuit 32, an isolator circuit 34, and a fault 
detection circuit 36. The embodiment of FIG. 7 is designed 
to receive poWer from a poWer source via internal trans 
former 30, such as at the secondary Windings of the trans 
former (see Windings 46). The transformer 30 transforms the 
voltage level of the incoming poWer to a desired level, such 
as from 120 VAC to 20 VAC. The internal transformer 30 
may be mounted on a printed circuit board depending upon 
the packaging desired for the overall module. 

Power from transformer 30 is then applied to circuit 32 
Which includes a recti?er 48. The recti?er produces DC 
poWer Which is applied to an output bus having a high side 
52 and a loW side 50. A ?ltering capacitor 54, such as a 75 
microFarad capacitor serves to smooth the output of recti?er 
48. Direct current poWer is then applied to a voltage regu 
lator 56 at an input side 58 thereof. The voltage regulator 
removes ripple from the DC poWer by virtue of an additional 
?ltering capacitor 62, such as a 10 microFarad capacitor. 
Output from the voltage regulator 56 is available at output 
line 60. In the illustrated embodiment, the voltage regulator 
circuitry is adjustable by virtue of resistors 64 and 66. As 
Will be appreciated by those skilled in the art, by appropriate 
adjustment of resistor 64, output voltage of the regulator 
circuitry can be adjusted to a desired level. Appropriate 
adjustment of the voltage may be desired to provide sWitch 
ing betWeen application of normal netWork poWer to a 
device and application of poWer from the secondary poWer 
source. A voltage regulator With a ?xed (non-adjustable) 
output may also be employed once an established voltage 
has been determined. Circuit 32 further includes a pair of 
diodes 68 and 70 Which offer protection to the regulator 56. 
Finally, a further noise reduction ?ltering capacitor 72 is 
provided, such as a 0.1 microFarad capacitor. 
Where desired, various types of human feedback devices 

may be provided for indicating the operative state of module 
22. In the embodiment illustrated in FIG. 7, a current 
limiting resistor 74 in series With an LED 76 to indicate that 
the DC bus is currently being poWered from the secondary 
poWer source. Additional visual or other indicators may be 
provided for easily detecting Whether poWer is being pro 
vided from the secondary poWer source or from the netWork 
poWer source as described more fully beloW. 

Output from the recti?er/?lter/regulator circuit 32 is 
applied to isolator circuit 34. In a present embodiment, 
circuit 34 includes a dual diode isolator 78. In the particular 
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embodiment shoWn, isolator circuit 78 is a Schottke diode 
circuit providing a loW voltage drop, on the order of 0.4 
volts. The isolator circuit offers protection against ?oW 
through to the doWnstream device in the event of a short 
circuit, thereby avoiding the unWanted application of poWer 
to the doWnstream device. 

Output of the isolator circuit 78 is provided at terminal 80. 
Moreover, the normal netWork poWer is available at termi 
nals 82. That is, output of the regulator 56 is supplied to one 
side of isolator circuit 78, While the typically higher voltage 
of the netWork poWer source is applied to the opposite side 
of isolator circuit 78. Thus, isolator circuit 78 serves as a 
comparison circuit capable of outputting poWer at terminal 
80 depending upon the balance betWeen the inputs (e.g. 
voltage levels) from the secondary poWer source and the 
netWork poWer source. 

Fault detection circuit 36 is also coupled to the output of 
voltage regulator 56 and to the netWork poWer source. 
Circuit 36 thus includes a current limiting resistor 84 and a 
resistor 86 designed to bias a solid state sWitch 88. SWitch 
88 is coupled betWeen the high and loW voltage terminals of 
the netWork poWer supply, and is forWard biased When the 
netWork poWer supply is normally operative. A relay coil 92 
is poWered from the backup or secondary poWer supply 
through the voltage regulator 56 to provide for an alarm in 
the event of sWitching betWeen the normal netWork poWer 
supply and supply from the secondary poWer source. A diode 
90 serves to protect sWitch 88 When relay coil 92 is switched 
off. It should be noted that in the illustrated embodiment, 
relay coil 92 is poWered on during normal operation by the 
backup poWer module, and in particular by poWer from the 
secondary poWer source. Thus, operation of the alarm relay 
coil does not burden the main poWer supply of the netWork. 
PoWer loss relays, as indicated generally at reference 
numeral 94, are operated under the control of relay coil 92. 
The relay 94 may be normally open or normally closed, and 
may be coupled to visual, auditory, or other alarms to 
indicate to operations personnel that poWer is being supplied 
from the secondary poWer source. 

In operation, incoming poWer from the secondary poWer 
source is transformed and conditioned to a desired level for 
application to isolator circuit 78. The secondary poWer 
source portion of module 22 preferably produces poWer at a 
voltage level Which is loWer than the normal voltage level of 
the netWork, but Which is capable of poWering the doWn 
stream devices. For example, in a netWork providing normal 
poWer level on the order of 24 VDC, the module 22 may be 
adjusted to provide backup poWer at a level on the order of 
14 to 20 VDC. Alternatively, the voltage level of the backup 
poWer available may be ?xed at a predetermined level, With 
the effective comparison made by isolator circuit 78 being 
With this ?xed predetermined level. 

During normal operation, current ?oWs from the netWork 
to the output terminal 80. When the voltage level of the 
secondary poWer source exceeds the voltage available from 
the netWork, on the other hand, isolator circuit 78 channels 
current to the output from the voltage regulator circuit 
Without interruption of poWer to the doWnstream device. 
When the netWork poWer supply voltage level is thus 
reduced, the base of sWitch 88 goes loW, and the relay coil 
92 is de-energiZed, permitting an alarm or other indication to 
be poWered through relay 94. FIG. 8 illustrates a variation of 
the circuitry of FIG. 7 in accordance With the diagram of 
FIG. 3. In particular, in the embodiment shoWn in FIG. 8, all 
circuits 32, 34 and 36 are substantially identical to the 
circuitry described above, but recti?er 48 receives poWer 
from a separate source, such as from Windings 96 of an 
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external transformer 38. In a present embodiment, external 
transformer 38 includes Windings 96 for transforming 
incoming poWer from a level of 120 VAC to a level of 20 
VAC. The transformed poWer is then applied to recti?er 48 
as described above. 

In the embodiment illustrated in FIG. 9, the circuits 32, 34 
and 36 are again identical to those described With reference 
to FIG. 7, but poWer from Windings 98 of a control poWer 
transformer 40 are applied to recti?er 48. In a present 
implementation, the Windings 98 of the control poWer trans 
former provide for input of 480 VAC and output of 20 VAC. 
Other Windings Within the control poWer transformer may 
provide output on the order of 120 VAC. 

The embodiment illustrated in FIG. 10 is identical to the 
former embodiments in so much as the isolator circuit and 
fault detection circuit 36 are concerned. HoWever, as shoWn 
in FIG. 10, Where a DC poWer supply module 42 is avail 
able, incoming poWer may be supplied to the module as 
indicated at reference numeral 100, such as in the form of 
12(L240 VAC. The DC poWer supply module 42 then 
provides output at high and loW sides of a bus 120, such as 
at a desired voltage level of 24 VDC. Alternatively, a voltage 
regulator may be provided Within the DC poWer supply 
module or external to the module for adjustment of the 
poWer from the secondary poWer source to a desired level, 
such as beloW the normal netWork voltage level. 
The embodiment of FIG. 11 provides a series of fault 

relays. In the embodiment shoWn in FIG. 11, a DC poWer 
supply module is again employed as in the embodiment of 
FIG. 10. HoWever, a pair of relays are provided for indicat 
ing fault conditions. In the illustrated embodiment these 
include a ?rst relay coil 104 coupled to the netWork poWer 
supply terminal, along With a corresponding relay 106. A 
second coil 108 is coupled to the backup or secondary poWer 
source and is accompanied by corresponding relay 110. The 
use of tWo relay coils and associated relays as illustrated in 
FIG. 11 alfords visual, auditory, or other alarms or output 
signals to indicate that the netWork poWer supply is opera 
tive or inoperative, and that the backup poWer supply is 
operative or inoperative. 
As Will be appreciated by those skilled in the art, various 

portions of the modules described above may be combined 
or altered to accommodate speci?c application needs. For 
example, relays or other circuitry may be provided in any of 
the described embodiments to indicate the operative state of 
the module, the netWork or secondary poWer supply, Which 
poWer supply is currently coupled to the doWnstream device. 
Similarly, the module described herein may be con?gured as 
a separate and independent component, or may be incorpo 
rated into various netWorked components or poWer supplies 
coupled to the netWork. 

While the invention may be susceptible to various modi 
?cations and alternative forms, speci?c embodiments have 
been shoWn in the draWings and have been described in 
detail herein by Way of example only. HoWever, it should be 
understood that the invention is not intended to be limited to 
the particular forms disclosed. Rather, the invention is to 
cover all modi?cations, equivalents, and alternatives falling 
Within the spirit and scope of the invention as de?ned by the 
folloWing appended claims. 

What is claimed is: 
1. A poWer module for a control and monitoring netWork, 

the module comprising: 
a netWork poWer circuit con?gured to provide direct 

current netWork poWer at a netWork voltage level to a 
data and poWer netWork; 
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8 
a secondary poWer circuit con?gured to convert altemat 

ing current poWer from a poWer source to direct current 
secondary poWer at a secondary voltage level; 

an output circuit con?gured to apply poWer to a net 
Worked component from either the data and poWer 
netWork, or the secondary poWer circuit; and 

a comparison circuit con?gured to compare the netWork 
voltage level and the secondary voltage level and to 
transition application of poWer to the netWorked com 
ponent from the data and poWer netWork to application 
of poWer from the secondary poWer circuit based upon 
the comparison. 

2. The poWer module of claim 1, Wherein the comparison 
circuit is con?gured to cause the output circuit to apply no 
poWer to the netWorked component if the netWork voltage 
level exceeds the secondary poWer level. 

3. The poWer module of claim 1, Wherein the comparison 
circuit is con?gured to cause the output circuit to apply no 
poWer to the netWorked component if the netWork voltage 
level exceeds a predetermined level. 

4. The poWer module of claim 1, Wherein the secondary 
poWer circuit provides a poWer at a level beloW a normal 
operating range of the netWork voltage level. 

5. The poWer module of claim 4, Wherein the normal 
operating range is betWeen approximately 16 volts and 24 
volts. 

6. The poWer module of claim 1, Wherein the secondary 
poWer circuit includes a dual diode isolator. 

7. The poWer module of claim 1, Wherein the secondary 
poWer circuit includes a recti?er and regulator circuit for 
converting alternating current poWer to direct current poWer 
at the secondary voltage level. 

8. The poWer module of claim 1, Wherein the secondary 
poWer circuit includes an adjustable circuit for adjusting the 
secondary voltage level. 

9. The poWer module of claim 1, Wherein the secondary 
poWer circuit includes a voltage transformer. 

10. The poWer module of claim 1, further comprising an 
alarm circuit for indicating that poWer is being applied to the 
netWorked device from the secondary poWer circuit. 

11. The poWer module of claim 1, further comprising a 
visual indicator for indicating that poWer is being applied to 
the netWorked device from the secondary poWer circuit. 

12. A netWorked backup poWer module for a data and 
poWer netWork, the netWork providing data and poWer 
signals to a netWorked component, the module comprising: 

a netWork interface circuit con?gured for connection to a 
netWork data and poWer cable and for detecting a 
netWork voltage level of direct current netWork poWer; 

a secondary poWer circuit con?gured to receive and 
condition poWer from an alternating current poWer 
source and that converts poWer from the poWer source 
to direct current poWer at a secondary poWer level; 

an output circuit con?gured to apply poWer to a net 
Worked component coupled to the netWork and nor 
mally receiving poWer from the netWork; and 

a comparison circuit con?gured to compare the netWork 
voltage level to a desired voltage level and to transition 
application of poWer to the netWorked component from 
the data and poWer netWork to application of poWer 
from the secondary poWer circuit based upon the com 
parison. 

13. The poWer module of claim 12, Wherein the desired 
voltage level is the secondary voltage level. 
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14. The power module of claim 12, wherein the secondary 
power circuit maintains the secondary voltage level at a 
predetermined amount below a normal operating range of 
the network voltage level. 

15. The power module of claim 12, further comprising an 
alarm circuit for indicating that power is being applied to the 
networked device from the secondary power circuit. 

16. The power module of claim 12, further comprising a 
visual indicator for indicating that power is being applied to 
the networked device from the secondary power circuit. 

17. The power module of claim 12, wherein the normal 
operating range is between approximately 16 volts and 24 
volts. 

18. The power module of claim 12, wherein the secondary 
power circuit includes a dual diode isolator. 

19. The power module of claim 12, wherein the secondary 
power circuit includes a recti?er and regulator circuit for 
converting alternating current power to direct current power 
at the secondary voltage level. 

20. The power module of claim 12, wherein the secondary 
power circuit includes an adjustable circuit for adjusting the 
secondary voltage level. 

21. The power module of claim 12, wherein the secondary 
power circuit includes a voltage transformer. 

22. The backup power module for an industrial control 
and monitoring network, the module comprising: 

a network interface circuit con?gured for connection to a 
network data and power cable and for detecting a 
network voltage level of direct current network power; 
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a secondary power circuit con?gured to receive and 

condition alternating current power from a power 
source to direct current power at a secondary voltage 

level; 
an output circuit con?gured to apply power to a net 
worked component coupled to the network and nor 
mally receiving power from the network; and 

a comparison circuit con?gured to compare the network 
voltage level to the secondary voltage level and to 
transition application of power to the networked com 
ponent from the network to application of power from 
the secondary power circuit upon the comparison. 

23. The module of claim 22, wherein the output circuit 
applies power from the secondary power source circuit when 
the secondary voltage level exceeds the network power 
level. 

24. The module of claim 22, wherein the secondary power 
circuit includes a recti?er and regulator circuit. 

25. The module of claim 24, wherein the regulator circuit 
is adjustable to adjust the secondary voltage level. 

26. The module of claim 22, wherein the secondary power 
circuit includes a power transformer. 

27. The module of claim 22, wherein the output circuit 
includes a dual diode isolator. 

28. The module of claim 22, comprising a visual indicator 
for indicating that power is being applied to the networked 
component from the secondary power source circuit. 

* * * * * 


